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(54) IMAGING APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a compact imaging 
apparatus having a high performance and high magnifying 
power zoom lens system. 

SOLUTION: The imaging apparatus is provided with a zoom 
lens system having a plurality of lens groups for continuously 
optically forming the optical image of an object so as to vary 
power by changing an interval between a plurality of the lens 
group and an imaging device for converting the optical image 
formed by the zoom lens system to electric signals. The zoom 
lens system is provided with a first lens group having negative 
power as a whole and having a reflection surface for bending a 
luminous flux for about 90° and a second lens group arranged 
with a changeable air interval from the first lens group and 
having positive power in the order from an object side. 
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?isEPiiiBofiS:*t. G-M&mm&n ( w ) , (m) , en icztfo-r z>-£.%k<om&mm 

(f, mm) XUF^-V-^^— (FNO) & {& <D y* — ? tft-ttSt. 
[ 0 0 5 1 ] 

^tfeSr*-feiT«s; (as) -e^ai*ju5>b©ii-5. «-^ife^J»^^s^'-^^ftiiwx 

[ 0 0 5 2 ] 



(10) JI^^04-37926 A 2004.2.5 

2) l/2+(A4-H'4+A6*B'6+A8*H*8+-) (AS: 



10 



20 



Z(li)=r-(r 4 2-e •h , 2ri/2+(A4-H'4+A6»e < 6+A8*H*8+-) (AS) 

ai : n®m<nv£<r>mmmL, 
m&w i » 

f = 5.1 - 8.9 - 14.7 
Fno. = 2. 24 - 2. 98 - 4. 10 

mm^mi m±mrmi mmmmn iry^mvn)] 

rl* = 17.487 

dl = 1.000 Nl = 1.733922 vl = 29.35 

r2 = 10. 704 

d2 = 3.877 

r3 = oo 

d3 =12.400 N2 = 1.84666 v2 = 23.82 

r4 = oo 

d4 = 1. 500 

r5*= 213. 855 

d5 = 1.000 N3 = 1.61203 v3 = 52.33 

r6*= 5.360 

d6 = 1.317 so 

r7 = 9.257 

d7 = 1.649 N4 = 1.84666 v4 = 23.82 

r8 = 23. 872 

d8 = 12. 037 - 4. 771 - 1. 000 

r9 = oo 

d9 = 0.600 

rl0= 6.464 

dl0= 6.219 N5 = 1.75450 v5 = 51.57 



40 



rll=-7.306 
rl2*= 33.980 
rl3*= -17.735 
rl4= -5.800 
rl5= -10.504 
rl6= -32.714 
rl7= oo 
rl8= oo 



dll= 1.000 
dl2= 2.038 
dl3= 3.475 
dl4= 2.546 
dl5= 1.000 
dl6= 0.109 
dl7= 2.000 



N6 
7.101 

N7 
1.749 

N8 



[#*!Mft] 
r5* 

e = 0. 10000000E-KH 
A4 = -0. 17088362E-03 
A6 = -0. 59468528E-06 
A8 = 0.17670065E-06 
A10= -0. 21232398E-09 



r6* 

E ~ 

A4 = 
A6 = 
A8 = 



0. 10000000E+01 
-0. 78520204E-03 
-0. 18852025E-04 
-0. 22264586E-06 



(ii) 

1.84666 
13.534 
1. 52510 
0.500 
1.48749 



# 
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v6 = 23.82 



v7 = 56.38 



v8 = 70.44 



N9 = 1.51680 v9 = 64.20 



10 



20 



30 



40 



A10= 0. 62844746E-08 
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rl3* 

e = 0. 10000000E-KJ1 
A4 = 0. 12126439E-02 
A6 = 0. 68930495E-04 
A8 = -0. 29394404E-05 
A10= 0.46789735E-06 



10 



rl4* 

£ = 0. 10000000E-KJ1 
A4 = -0. 16889906E-02 
A6 = 0.41032113E-04 
A8 = -0. 67973071E-05 
A10= 0. 22276351E-06 



20 



Nl = 1.49310 



f = 5. 8 - 11. 6 - 16. 7 
Fiio. = 3. 60 - 3. 60 - 3. 66 

[ffi^^g] oaubsraifi] ummmn 

rl* =-11.725 

dl = 1.200 

r2* = 13.872 

d2 = 1.410 

r3 = oo 

d3 = 7.000 
r4 = oo 

d4 = 22.033 - 8.278 - 0.600 

r5 = 6.671 



[7y^ffc(vd)] 
vl = 83.58 



30 



N2 = 1. 84666 v 2 = 23. 82 



40 



d5 = 2.562 N3 = T. 75450 v3 
r6 = 35. 072 

d6 = 0.600 

r7 = oo 

d7 = 0.600 

r8* = 18.236 

d8 = 0. 800 N4 = 

r9* = 8.198 

d9 = 7.034 - 16.244 

rlO = 39.487 

dlO = 2.334 N5 = 

rll = -13.184 

dll = 3.125 - 7.669 

rl2 = 21.757 

dl2 = 0.800 N6 = 

rl3 = 9.428 

dl3 = 0.175 

rl4 = 10.828 

dl4 = 2.272 N7 = 

rl5* = -70. 639 

dl5 = 1.665 

rl6 = oo 

dl6 = 2.000 N8 = 

rl7 = oo 



(13) 



= 51.57 
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1. 84666 
■ 14.414 
1.49310 
• 17.177 
1.84666 



v4 = 23.82 



v5 = 83.58 



v6 = 23.82 



1.50467 v7 = 59.44 



1.51680 v8 = 64.20 



10 



20 



30 



rl* 

e = 0.10000E+01 
A4 = 0.39770E-03 



40 
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A6 = 0.48251B-05 
A8 = -0. 13574E-06 
A10= 0.82447E-09 

r2* 

e = 0.10000E+01 

A4 = 0. 12088E-03 10 
A6 = 0. 37656E-05 
A8 = 0. 23199E-06 
A10= -0. 73492E-08 

r8* 

e = 0.10000E-KJ1 

A4 = 0. 53711E-03 20 
A6 = 0. 22090E-04 
A8 = -0.48503E-05 
A10= 0.21033E-06 



(15) 



r9* 
e = 
A4 = 
A6 = 
A8 = 
A10= 



0.10000E+01 
0. 14617B-02 
0.84785E-04 
-0. 97230E-05 
0. 62378E-06 



rl5* 

£ = 0.10000B+01 
A4 = 0. 11315E-02 
A6 = -0. 58783E-04 
A8 = 0.63291E-05 
A10= -0. 18581E-06 

f = 6.0 - 12.0 - 17.3 
Fno.= 3.60 - 3.60 - 3.60 
[ft*¥ft] [MLhffiKM UKr*(M)] 



rl* =-72.486 
r2* = 8.054 
r3 = oo 
r4 = oo 
r5 = 6.766 
r6 = 17.430 



dl = 1.200 
d2 = 2.476 
d3 = 9.000 



Nl = 1.49310 
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[7y^&(vd)] 
vl = 83.58 



N2 = 1. 84666 v 2 = 23. 82 



d4 = 21.244 - 4.060 - 0.600 

d5 = 2. 652 N3 = 1. 79719 v 3 = 45. 34 



10 



20 



30 



40 



(16) J 

d6 = 1.000 
r7 = oo 

d7 = 0.686 

r8* = 93.830 

d8 = 0.800 N4 = 1.84666 v4 = 23.82 

r9* = 12.440 

d9 = 3.714 - 12.381 - 9.898 

rlO = 22.538 

dlO = 2.473 N5 = 1.49310 v5 = 83.58 

rll = -15. 873 

dll = 1.500 - 9.644 - 21.642 

rl2 = -11. 841 

dl2 = 0.800 N6 = 1.84666 v6 = 23.82 

rl3 = -27. 408 

dl3 = 0.100 

rl4 = 16.037 

dl4 = 2.349 N7 = 1.72904 v7 = 52.47 

rl5* = -57.477 

dl5 = 6.683 - 7.055 - 1.000 

rl6 = oo 

dl6 = 2.000 N8 = 1.51680 v8 = 64.20 

rl7 = oo 
rl* 

£ = 0.10000E+01 
A4 = -0. 24017E-05 
A6 = 0.29455E-05 
A8 = -0. 30412E-07 



(17) 
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A10= 0.12502E-10 ^ 
t2* 

e = 0.10000E+O1 
A4 = -0.18797E-03 
A6 = -0. 38877E-05 

A8 = 0.34374E-06 10 
A10= -0.63589E-08 

r8* 

e = 0.10000E-KJ1 
A4 = 0.58124E-03 
A6 = 0.33012E-04 

A8 = -0.45331E-05 20 
A10= 0.17297E-06 

r9* 

£ = 0.10000E-KJ1 
A4 = 0.13667E-02 
A6 = 0.79666E-04 

A8 = -0.97230E-05 30 
A10= -0. 77035E-05 

rl5* 

£ = 0.10000E-KJ1 
A4 = 0.63869E-04 
A6 = -0.71764E-04 

A8 = 0.36999E-05 40 
A10= -0. 66315E-06 
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f = 5.8 - 11.6 - 16.7 
Fno. = 3. 60 - 3. 60 - 3. 60 

MW¥« muniH] [JB^CNd)] [ry^R(vd)] 
rl* =-14.542 

dl = 1.200 Nl = 1.49310 1/1 = 83.58 

r2* = 12.397 

d2 = 1.494 

r3 = oo 

d3 = 7.000 N2 = 1.84666 1/2 = 23.82 

r4 = oo 

d4 = 22.039 - 8.570 - 0.600 

r5* = 7.238 

d5 = 2.651 N3 = 1.71300 v3 = 53.93 

r6 = 48. 781 

d6 = 0.677 

r7 = oo 

d7 = 0.600 - 0.931 - 1.000 

r8* = 25.723 

d8 = 0.805 N4 = 1.84666 v4 = 23.82 
r9* = 10.714 

d9 = 6.475 - 16.205 - 14.774 

rlO = 42.281 

dlO = 2.322 N5 = 1.49310 i/5 = 83.58 

rll = -13.537 

dll = 4.243 - 7.651 - 16.983 
rl2 = 19.872 4 o 

dl2 = 0.800 N6 = 1.84666 1/6 = 23.82 



10 



20 



30 



rl3 = 8.858 

dl3 

rl4 = 6. 329 

dl4 

rl5* = 16. 784 

dl5 

rl6 = oo 

dl6 

rl7 = oo 
rl* 

e = 0.10000B+01 
A4 = 0. 31440E-03 
A6 = 0.40741B-05 
A8 = -0. 13254E-06 
A10= 0.88372B-09 

r2* 

e = 0.10000E+01 
A4 = -0. 14549E-03 
A6 = 0.90366E-05 
A8 = 0. 23593E-06 
A10= -0. 68590E-08 

r8* 

£ = 0.10000E+01 

A4 = 0. 60518E-03 

A6 = 0.22274E-04 
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0.100 

2.301 N7 = 1.48749 v7 = 70.44 
0.996 

10 

2.000 N8 = 1.51680 v2 = 64.20 



20 



30 



40 



(20) J^004-37926 A 2004.2.5 

A8 = -0. 54357E-05 '™ 
A10= 0.24817E-06 



r9* 

£ = 0.10000E-KJ1 
A4 = 0.13444E-02 
A6 = 0.68972E-04 
A8 = -0. 94129E-05 
A10= -0. 53475B-06 



rl5* 

e = 0.10000E+O1 
A4 = 0. 12639E-02 
A6 = -0.11077E-04 
A8 = 0.48956E-05 
A10= -0. 16001E-06 

^•Itlfroitii?:* LTV^5 0 0 5 75^0 8^, (W) fi * ® « gg |g£ #i «K (M) ft 

^ra^^jigBt^fig, ( t ) « ft s « m. m. m & m k. & r* 5 tg & a { & *» % m k. . mmmmm 

. 0 M JR M , ^ ft 4sm , Y ' (mm) fi|§^Sf^_hT-<£>ft*^g>;fb (%tta>£>a>ElBfcffii3 
) } 5:*tTV^ 0 J*®JtX|g0 (c*; , mm (d) ttd^(d^t-5^®J|X^, -Aft ft 

(g) i-igi&ictt-fzmmi&M, —M.m& (c) «c^(^M-r5^BJiK^, & $1 (so 

ttjES*ft**LTv^5. # 4x M 0 v> T , ^ H (dm) fi ^ y^^-^-^/uBT*©^ 
^xtZM. Hi® (DS) fif-^^/VBT-O^^HK^Sr^LT^-So * fc , S ft JR g 0 {c *5 V> 

[ 0 0 5 3 ] 

X * 4r fll ^. * *s . =1 is /< ^ h ft x »^gf?;ftftt5:HSf §5. 

[mi] sg 1 © as is » « ( mi m 1 ) ©wyxt^@ 0 
[82] m 2 (ommmm (m m m 2 ) © wyxi^i 0 

[83] Jg 3 <D ^ i£ U « ( H Jfe 3 ) CD Xifi^I, 
[ a 4 ] Jg 4 CD 31 i£ «g ( It ffi 09 4 ) O U V X « fig 0 „ 
[851 ^J»«l©«l83*-&jl&:tft1»-C©JR^0 o 

I h 6 1 zti&m 2 mvti&-? <o sum® . 

I 0 7 ] ^lfeft|3<Z>*l|»it£-&:Ifcffi-?e>i&f£B D 
[08] ^Jft^j4©«E(5S^-a-^^^|T*OIl2M0 o 
[09] *li©«B&^^fi^I 0 

[ n ■§■ © n n ] 
s r : n&m? 



Grl:^ll^^XpGrl 

G r 2 : % 2 U 1/ Xg G r 2 

p r : bk»^ y X A 

S T : & 9 
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[mi] 
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1 |&i ^yta ^Gt. 
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[13] 





(W) 



[04] 





T(W) 
- 



[05] 



(22) 



[06] 



JP ^2.004-37926 A 2004.2.5 



FNC=2.2< 
V 



DM 

DS 



-c.a o.? 



-io.o jo.o 
^ ffi 9p 

V-3.3 



V 



■ DM 

-DS 



-0.? 0.2 



0.2 0.2 



-10 .0 10.0 

M 3 % 

V-3.3 



i — "ic 



DM 

DS 



G.2 0.2 
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II 



-9 
- SC 



I DM 

DS 
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FNO-3.60 y-a.a 
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DM 

DS 
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DS 
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sc 
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(51) Int. CI. 7 

// HO 4N 101:00 



F I 



HO 4N 101:00 



F^ — A(##) 2H083 AA09 AA26 

2H087 KA01 PA06 PA17 PA18 PB06 PB07 QA02 QA06 QA07 QA17 



QA19 QA21 QA22 QA25 QA32 QA34 QA37 QA39 QA41 QA42 

QA45 QA46 RA05 RA12 RA13 RA36 RA41 RA42 RA43 SA24 

SA25 SA28 SA31 SA44 SA45 SA48 SA51 SA54 SA72 SB02 

SB04 SB12 SB13 SB22 SB32 SB33 SB43 

5C022 AA13 AB66 AC42 AC54 AC55 



